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PROMOTE SLEEP HEALTH AND THE REST WILL FOLLOW:  
A TRAUMA-INFORMED, SLEEP HEALTH INTERVENTION  
FOR ADOLESCENTS IN RESIDENTIAL CARE 
KYLIE ANDRE WOODALL 
Boston University, Sargent College of Health and Rehabilitation Sciences, 2021 




 More than half of America’s adolescents do not obtain enough nightly rest to 
meet their sleep needs. Poor sleep health during this critical developmental period is 
linked to a myriad of negative health consequences, impairing performance and 
satisfaction in other meaningful occupations. Adolescents with adverse childhood 
experiences (ACEs) are at an increased risk of poor sleep health and associated negative 
outcomes. As a modifiable determinant of health, addressing poor sleep health would not 
only promote good quality, restorative sleep but also foster optimal occupational 
performance, supporting individual and societal well-being. Building on the work of 
previously tested cognitive-behavioral adolescent sleep health interventions, a multi-
week, sleep health intervention was piloted at the Children’s Community Support 
Collaborative in Boston, MA. This intervention was adapted to be more trauma-informed, 
occupation-based, and centered around the interests of residents, aligning with the 
Collaborative’s philosophy of care and programming. Participant and staff feedback 
suggests a high degree of this intervention’s acceptability and favorability. Of the seven 
participants who completed the intervention, 86% reported an increased ability to sleep 
	
vii	
well, achieved  >70% of their primary sleep-related goals, and demonstrated improved 
scores in at least one self-reported measure of subjective sleep quality. Collectively, 
satisfaction with sleep increased from a 6.8 group average pre-intervention to an 8.0 post-
intervention on a 10-point Likert scale, with a 10 representing greatest satisfaction.  
These findings provide support for the efficacy of a trauma-informed, cognitive-
behavioral, and occupation-based approach in improving the subjective sleep quality, 
occupational performance, and functional well-being of this population.  
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CHAPTER ONE: INTRODUCTION 
	
Poor Sleep Health in American Adolescents 
The American Academy of Sleep Medicine recommends adolescents (teenagers 
13–18 years old) regularly sleep 8–10 hours per 24-hour period for optimal health 
(Paruthi et al., 2016). Current research shows teens are the most sleep-deprived age group 
in the United States, with the majority reporting less than eight hours of sleep per night 
(Blake et al., 2019; Quante et al., 2019). Insufficient sleep during this critical 
developmental period is an unmet public health concern as it increases the likelihood 
teens will suffer a myriad of negative consequences, both short and long-term. 
Substantial evidence links inadequate teen sleep with impaired executive functioning and 
emotional dysregulation as well as increased risk of social withdrawal, loneliness, 
aggression, self-harm, suicidal ideation, motor vehicle accidents and other injuries, and 
chronic health conditions such as diabetes and hypertension (Blake et al., 2017b; Paruthi 
et al., 2016). Emerging evidence further suggests inadequate sleep may precipitate the 
development of anxiety and depression in some adolescents (Leahy & Gradisar, 2012). 
These negative effects of deficient sleep can translate into impaired engagement, 
performance, and satisfaction in many other meaningful occupations in a teen’s life, 
including school, work, and social participation (Paruthi et al., 2016). As a modifiable 
determinant of health, addressing poor sleep health in teens would not only promote good 
quality, restorative sleep but also foster optimal occupational performance and daytime 
functioning, supporting both individual and societal health and well-being (American 
Occupational Therapy Association [AOTA], 2017; Kyle & Henry, 2017).  
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Adolescents with Adverse Childhood Experiences 
Adolescents with adverse childhood experiences (ACEs) represent a vulnerable 
subsection of the population at an increased risk for poor sleep health and associated 
negative outcomes. ACEs refer to traumatic events in which a child’s safety and stability 
are undermined, such as exposure to abuse and neglect, domestic or community violence, 
or substance abuse in the home (Centers for Disease Control and Prevention [CDC], 
2020a). In the United States, one in three children experiences at least one ACE by their 
18th birthday, and 16% experience four or more (U.S. Health Resources and Service 
Administration, 2019). ACEs disproportionately affect Black, Indigenous, people of color 
(BIPOC) youth, low-income communities, and women as interpersonal trauma is often 
compounded by trauma related to racial, gender, and class oppression (Quiros et al., 
2020). Repeated exposure to ACEs, in turn, has been shown to disrupt how the body 
responds to stress, contribute to sleep disturbances both acutely and chronically, and 
increase a person’s risk for poor health outcomes later in life (e.g. mental illness, 
substance abuse, heart disease, premature mortality)—with economic and social costs 
totaling hundreds of billions of dollars each year (Brown et al., 2009; CDC, 2020a; 
Chapman et al., 2004; Dong et al., 2007; Dube et al, 2002; Dube et al., 2003). This 
substantial burden reflects estimated losses to productivity, short and long-term 
healthcare expenditures, child welfare, criminal justice, and special education-related 
expenses, as well as intangible costs, such as the pain, suffering, and grief experienced by 
a community (Peterson et al., 2018). As evidence continues to demonstrate sleep plays a 
key role in the causal pathway between ACEs and many of the associated negative health 
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outcomes, it has become increasingly evident greater intervention to address sleep-related 
issues in youth exposed to ACEs could not only help promote better sleep health but may 
also help prevent subsequent health and social consequences (Kajeepta, 2015). 
Theoretical Framework of Contributing Factors 
Advancements in sleep health science and trauma theory provide novel insights 
into the factors contributing to poor sleep health in adolescents with ACEs. The “Perfect 
Storm” model first theorized by Carskadon (2011), updated in 2018 by Crowley and her 
colleagues, and described in detail below depicts how biological, psychosocial, and 
societal pressures collide and make achieving healthy sleep in adolescence difficult. 
Modern trauma theories further provide a holistic conceptualization of trauma that allows 
for a greater understanding of the multiple mechanisms hypothesized to underlie the 
association between childhood adversity and poor sleep health. Modern trauma theories, 
including contemporary trauma theory and clinical trauma theory, recognize: 1) exposure 
to trauma can impact healthy development, psychosocial functioning, and neurocognitive 
processes related to emotional and behavioral regulation, sensory processing, and 
executive functioning and 2) an individual’s response to trauma is determined by “the 
particular meaning ascribed to the trauma, the individual’s experience of self, age and 
developmental stage, biological and psychological resources, interpersonal experiences 
and expectations, and his or her social, cultural, and economic milieu” (Goodman, 2017; 
Saakvitne et al., 2010, p. 281; Substance Abuse and Mental Health Services 
Administration [SAMHSA], 2014; van der Kolk, 2014). Reflecting an ecosocial lens, 
recent studies on health inequities elucidate sociocultural risk factors for poor sleep 
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health (Billings et al., 2020). Depicted below in Figure 1 and described in the discussion 
following, these theoretical understandings and related evidence have been synthesized to 
explain the factors that lead to poor sleep health in adolescents with ACEs.  
The “Perfect Storm” Adolescent Sleep Health Model 
In Figure 1, the three factors highlighted in red (bioregulatory, psychosocial, and 
societal pressures) reflect Carskadon’s “Perfect Storm” model which guides current 
thinking regarding adolescent sleep-related behaviors and poor sleep health (Carskadon, 
2011; Crowley et al., 2018). Bioregulatory pressures refer to changes that occur during 
adolescence to the two biological systems that govern when we sleep and wake: 1) the 
homeostatic sleep drive system and 2) the circadian timing system. The homeostatic sleep 
drive system drives the pressure to sleep that builds in our bodies during waking hours, 
whereas the circadian timing system sets the timing for many important internal 
processes including sleep-wake cycles. During adolescence, sleep pressure builds more 
slowly and there is a delayed shift in the sleep-wake circadian rhythm leading to later 
sleep onset, but overall sleep need remains the same (approximately 9.25 hours) 
(Hagenauer et al., 2009). These changes have been observed in both human and animal 
studies and are hypothesized to be related to pubertal changes and brain maturation and 
are a common phenomenon in mammals (Hagenauer et al., 2009).  
Psychosocial pressures refer to changes in social roles and demands during 
adolescence that further contribute to delayed bedtimes. Examples of psychosocial 
pressures include an increase in demands related to academics, extracurriculars, and 
employment, decreased caregiver supervision, greater caffeine consumption, and 
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pervasive electronic and social media use (Becker et al., 2015). As depicted with 
bidirectional arrows in Figure 1, psychosocial and bioregulatory pressures likely interact 
and influence each other. For example, increased alertness in the evening due to 
bioregulatory pressures facilitates the engagement in non-sleep activities at night, 
including those that are stimulating and provide light exposure (e.g. social media use, 
video games, schoolwork completed on the computer), which in turn may further off-set 
sleep onset. Prolonged exposure to blue light via screens on phones, tablets, computers, 
etc. has been shown to suppress the production of melatonin, a hormone regulated by our 
circadian system that plays a central role in our sleep-wake cycles (Wahl et al., 2019).  
Societal pressures that force adolescents to wake up earlier than they would 
naturally, most notably early school start times, in turn, modify the relationship between 
psychosocial and bioregulatory pressures and poor sleep health as they limit sleep 
duration by forcing adolescents to wake earlier than they otherwise would. This leads to 
short and ill-timed sleep (poor sleep health) which may further be reinforced by the 
development of maladaptive sleep-related processes. Maladaptive sleep-related processes 
refer to dysfunctional beliefs and behaviors related to sleep, such as trying to “catch up” 
on sleep on the weekends or worrying excessively about the impact of poor sleep on 
daytime functioning (e.g. “I’m going to fail my test if I can’t get enough sleep tonight”), 
that may further disrupt a normal sleep-wake cycle and/or limit an individual’s 
occupational performance in sleep preparation and participation.  
The Impact of ACEs and Trauma on Sleep Health 
 Poor sleep health in both the short and long term is a common sequela of 
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exposure to adverse childhood experiences, with difficulty falling and staying asleep, 
shorter sleep duration, restless sleep, frequent nightmares, and feeling tired after a good 
night’s sleep frequently seen in individuals exposed to childhood trauma (Chapman et al., 
2011; Kajeepeta et al, 2015; Laskemeon et al., 2020). Current research shows a “dose-
response” relationship between ACEs and the risk for the development of sleep disorders; 
and emerging evidence also suggests a link between trauma exposure and sleep-
disordered breathing, including higher rates of sleep apnea (Brindle et al., 2018; 
Kajeepeta et al, 2015). Described below and depicted in blue in Figure 1 are current 
hypothesized factors (hyperarousal, negative beliefs about safety and loss, re-
experiencing trauma via nightmares, and fear of sleep) that have been shown in current 
research to mediate the link between exposure to childhood trauma and the development 
of maladaptive sleep-related processes and poor sleep health.  
 Elevated hyperarousal is a common and natural consequence following a 
traumatic event or series of events that affects the physiological, cognitive, and emotional 
aspects of a person (Werner et al., 2018). It is also a central pathophysiological factor in 
post-traumatic stress disorder (PTSD) and insomnia disorder, with “up to one half of 
children show[ing] some symptoms of PTSD after trauma, including hyperarousal and 
trouble sleeping” (Gieslemann et al., 2018, Newsom & Dimitriu, 2021, para. 15). 
Documented neurobiological changes that occur after exposure to trauma leading to 
hyperarousal include changes to the amygdala and prefrontal cortex (Gieslemann et al., 
2018). These changes in the brain are linked to heightened threat perception, greater 
sensitivity to stimuli, an increased tendency to react to stressors with negative affect and 
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distress. Because “a reduced ability to monitor the environment, such as giving up control 
and lowering vigilance is necessary in order to fall asleep,” hyperarousal predisposes an 
individual to poorer sleep quality and capabilities (Gieslemann et al., 2018, p. 3).  
 Hyperarousal due to exposure to trauma is also often associated though with 
negative beliefs about safety and loss including a perceived loss of control and 
helplessness due to negative appraisals of trauma and intrusive memories (Gieslemann et 
al., 2018). In ideal circumstances, non-interrupted sleep and dreaming are hypothesized 
to help “enable fear extinction through a process of recombining fearful memories with 
novel and dissociated contexts” (Gieselmann, 2018, p. 4). Following trauma exposure 
through this process can become disrupted. Actively trying to avoid and/or suppressing 
unwanted thoughts and feelings related to trauma has been shown to “increase the 
likelihood that the suppressed thoughts reoccur in a person's dreams, especially in REM 
sleep” leading to a greater experience of nightmares (Gieselmann, 2018, p. 4). Re-
experiencing trauma via nightmares as well as negative thoughts about safety and loss 
can lead to the formation of a nightmare script, in which a nightmare can develop a “life 
of its own,” become habitually occurring and reinforce fear memories as well as a fear of 
sleep in youth exposed to trauma (Gieselmann, 2018). Fear of sleep may also be 
especially prevalent in youth whose trauma exposure is associated with nighttime, being 
in bed, and/or some other attribute reminiscent of sleep/a bedroom environment.  
 Fear of sleep and hyperarousal, in turn, can lead to the formation of maladaptive 
sleep-related processes. For example, “strong dysfunctional beliefs about safety during 
sleep or a fear of re-experiencing the trauma during sleep may lead individuals to delay 
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their bedtimes (e.g. by taking stimulating substances or trying to stay awake as long as 
possible) to avoid sleep” (Werner et al., 2021, p. 3). Individuals may also begin to modify 
their sleep environment and behaviors (e.g. sleep with the television at full volume and 
bright lights on, excessively checking their sleep environment, spending immoderate time 
in bed to try to “catch up” on sleep) to appease their hypervigilant state. These actions 
may help individuals feel safer and more in control in the short term but can contribute to 
long term difficulties with sleep, even after other symptoms of trauma have been 
mitigated. After experiencing symptoms of insomnia for more than an acute period (e.g. 
two to three nights), dysfunctional beliefs related to sleep (e.g. “I have no control over 
my sleep abilities'') and a conditioned response to being awake in bed can emerge, further 
perpetuating a detrimental cycle of poor sleep and the development of chronic insomnia, 
clinically defined as at least three nights a week for three or more months (American 
Psychiatric Association, 2013; Werner et al., 2021). This pathway from acute to chronic 
insomnia via an ongoing cycle of sleep disruption, hyperarousal, and maladaptive sleep-
related processes aligns with central elements seen in guiding cognitive and behavioral 
models of insomnia (Bootzin et al., 1972; Morrin et al., 1999; Perlis et al., 2015; 
Spielman et al., 1987). 
 An additional mechanism depicted in Figure 1,  family or household disruption, 
has also been hypothesized and shown in epidemiological studies to correlate to the 
development of maladaptive sleep-related processes in adolescents and decreased health 
and well-being. Family or household disruption is connected to childhood trauma in 
Figure 1 with bi-directional arrows as it has been shown to often co-occur with exposure 
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to adverse childhood experiences (Kajeepta et al., 2015). Family or household disruption 
is also linked directly to maladaptive sleep-related processes and poor sleep health (both 
of which are depicted in purple in Figure 1) as decreased familial cohesion, access to 
household resources (e.g. a stable and safe sleep space), and poor parental sleep health 
are associated with both fewer opportunities for youth to develop healthy sleeping habits 
and poorer sleep health outcomes (Billings et al., 2020; Kajeepta et al., 2015).  
 In discussing the effect of family or household disruption and exposure to 
childhood trauma on adolescent sleep health, it is imperative to recognize the role 
neighborhood and broader social-cultural factors, depicted in yellow in Figure 1, have 
on ACEs and poor sleep health. Salient inequities in adolescent sleep health are linked to 
experiencing racism and discrimination, lower socioeconomic status (SES), and 
decreased access to health care (Billings et al, 2020; Quante et al., 2019). In the context 
of racism and discrimination, both systemic racism and its sociohistorical factors and the 
individual experiences of racism have been shown to contribute to a greater burden of 
poor sleep health and decreased access to sleep-promoting resources in Black, 
Indigenous, and Latinx youth and households in comparison to their non-Latinx white 
counterparts (Billings et al., 2020; Kalliny & McKenzie, 2019). Examples of systematic 
racism and related sociohistorical factors include wealth inequality, a greater likelihood 
of living in a neighborhood with decreased green space, and increased crowding, noise, 
light, and air pollution due to discriminatory housing policies. Examples of individual 
experiences of racism include enduring microaggressions, stereotype threats regarding 
sleep, and decreased feelings of safety. As referenced above, ACEs disproportionately 
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affect BIPOC youth, low-income communities, and women as interpersonal trauma is 
often compounded by trauma related to racial, gender, and class oppression (Quiros et al., 
2020). Accounting for these factors is crucial in providing effective interventions to 
promote adolescent sleep health and reducing existing inequities in health and well-being 
(Billings et al., 2020). 
Lastly, the role poor sleep health plays in the pathway between adverse childhood 
experiences and decreased health and well-being (depicted in green in Figure 1) has also 
become increasingly evident in recent years (Kajeepta et al., 2015). In their investigation 
of the relationship between childhood trauma and sleep disturbances in severe mental 
disorders, Laskemoen et al. (2020) both confirmed higher rates of insomnia symptoms in 
people with a history of childhood trauma and found insomnia to be “a significant 
mediator of the effect childhood trauma on the severity of positive symptoms, symptoms 
of depression/anxiety, and poor functioning” (p. 7). Sleep’s large impact on mental health 
is attributed in part to the “sleep to forget and sleep to remember'' hypothesis which 
suggests that sleep facilitates emotional processing and consolidation, helping to blunt the 
impact of past emotional events and subsequently reduce future emotional reactivity 
(Richardson et al., 2019). Illustrating the biological necessity of good sleep for physical 
health, Lee, Tsenkova, and Carr (2014) further identified poor sleep quality as a 
significant mediator between childhood trauma and symptoms of metabolic syndrome 
(e.g. increased blood pressure, high blood sugar, abnormal cholesterol, or triglyceride 
levels) which are known to increase risk of heart disease, stroke and type 2 diabetes. 
Splisbury (2009), similarly, found sleep quality to be a key mediator between childhood 
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trauma related to violence exposure and negative health outcomes such as immune 
dysfunction and depression. Decreased health and well-being can further perpetuate poor 
sleep health as shown with bidirectional arrows in Figure 1 as common secondary health 
conditions (e.g. pain, fatigue, anxiety, depression) are well-understood to further diminish 
sleep quality.   
Figure 1  
Factors Contributing to Poor Sleep Health in Adolescents with ACEs 
Relevant Policy Issues and Need for Innovative Intervention 
Greater efforts are needed to address the high prevalence of and the inequities and 
negative sequelae associated with poor sleep health in adolescence. Among possible 
public health interventions, the CDC (2014) has put forth that “delaying school start 
times has the potential for the greatest population impact by changing the environmental 
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context for students in an entire school district” (para. 7). The Academy of Sleep 
Medicine and the American Academy of Pediatrics have both put forth their own calls for 
action and position statements recommending middle and high schools delay start times 
to 8:30 a.m. or later (Watson et al., 2017; American Academy of Pediatrics, 2014). While 
most U.S. schools still have considerably early start times, indeed the average high school 
start time is 7:39 a.m. in Massachusetts, the school districts that have heeded these 
recommendations have shown the potential positive effects on academic performance and 
health (Billings et al., 2020; CDC, 2020b; National Center for Education Statistics, 2020; 
Vorona et al., 2014).  
One striking example of the positive impact later start times can have was seen in 
a large school district in Kentucky after deferring start times to 8:30 a.m. The percentage 
of high school students obtaining the recommended amount of sleep markedly increased 
(from 37.5% to 50%) and teen car crash rates dropped by 16.5% (Billings et al., 2020). In 
contrast, the teen car crash rate increased by 7.8% in surrounding districts with earlier 
start times. In their systematic review of experimental studies on the effects of delayed 
school start times, Minges & Redeker (2016), similarly found delaying start times within 
the range of 25–60 minutes corresponded with an increase in total sleep time by 25–77 
minutes on school nights, with associated significant improvements in a variety of health-
related outcomes (e.g. daytime sleepiness, depression, caffeine use, tardiness to class, 
trouble staying awake).  
An economic case can be made for delaying high school start times as well. One 
of the main reasons for early school start times is to reduce the busing costs of local 
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school districts. To avoid the cost of buying more buses, buses are often reused between 
elementary, middle, and high schools and school start times are correspondingly 
staggered, with high schools usually having the earliest bus pick-up and school start times 
(Bertsimasa et al., 2019). While this approach may appear cost-effective, a recent 
economic analysis by Hafner et al. (2017) that examined the potential impacts of delaying 
school start across 47 U.S. states and a policy brief by The Hamilton Project (2011) both 
document the economic benefits of delaying school start times far outweigh the costs. 
Hafner et al. (2017) found, in the context of decreased car crash mortality and improved 
student lifetime earnings, pushing back school start times to 8:30 a.m. across the U.S. has 
the potential to contribute $8.6 billion to the U.S. economy within the first two years, 
with an estimated $83 billion over the course of a decade. These reported cost-benefit 
projections are likely underestimated as their analysis did not take into account the 
economic costs associated with other effects from insufficient sleep in adolescence, such 
as increased mental health issues and cardiovascular disease (Hafner et al., 2017).  
As recognized by the CDC (2015), “a late school start time does not preclude the 
need for other interventions that have the potential to improve the sleep of adolescents'' 
(para. 7). Billings et al. (2020) highlights the need for greater interventions to specifically 
address neighborhood and broader sociocultural factors that contribute to sleep health 
inequities. The need for more targeted sleep health interventions for youth actively 
experiencing sleep issues and/or mental health problems has also been recognized, with 
currently existing interventions demonstrating greater efficacy in improving adolescent 
health outcomes in comparison to more universal approaches such as school-wide 
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psychoeducational programs (Blake et al., 2017b). Given the impact of sleep on health 
and quality of life and their increased combination of risk factors for poor sleep health 
and unique needs, there is an obvious reason to prioritize sleep health for adolescents 
with ACEs. As interventions for this population are particularly sparse in current 
literature, there is an unmet need requiring further research and innovative interventions 
to promote the sleep health and overall well-being of this vulnerable population.  
Occupational Therapy’s Role in Promoting Sleep Health 
 Promoting adolescent sleep health falls within the scope of practice for 
occupational therapy as demonstrated in the AOTA’s Occupational Therapy Practice 
Framework and further delineated in other official statements of the profession (AOTA, 
2017). Occupational therapists can use their knowledge in sleep physiology and 
evidence-based sleep promotion practices to support occupational performance in sleep 
preparation and participation. By identifying, evaluating, and addressing areas that 
contribute to sleep dysfunction and sleep health-related issues at the individual, family, 
and population level, occupational therapists can holistically support engagement in daily 
life and meaningful occupations (AOTA, 2017). Occupational therapy interventions 
focused on promoting adolescent sleep health include: 
● Providing developmentally appropriate sleep health education, debunking sleep 
misconceptions, and raising awareness of the importance of sleep during 
adolescence  
● Encouraging healthy lifestyle behaviors and daily routines that promote sleep  
● Modifying environmental factors (e.g. noise, light, temperature, bedding, and 
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technology) and addressing secondary conditions that may contribute to sleep 
dysfunction  
● Promoting coping skills, stress management strategies, and cognitive-behavioral 
techniques to counteract dysfunctional beliefs and behaviors related to sleep 
● Advocating for policy changes that promote sleep health and mitigate systemic 
barriers to good quality sleep in teenagers (e.g. early school start times) and sleep 
health inequities  
A recent systematic review on adverse childhood experiences and sleep quality 
further highlighted a distinct need for greater sleep-focused occupational therapy 
interventions for children and adolescents who have experienced trauma (Kelly et al., 
2020). The healing of youth with adverse childhood experiences is supported by 
environments and opportunities that promote their sense of safety, competence, and 
connection to others. Occupational therapists’ specialized training in task analysis and 
environmental modification and knowledge of childhood development, sensory 
processing, and mental health makes this profession uniquely equipped to provide 
trauma-informed, family-centered services that are supportive of youth’s sleep health. 
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CHAPTER TWO: EVIDENCE TO SUPPORT THE PROJECT 
	
Description of Capstone Project Site 
The Children’s Community Collaborative (the “Collaborative”) located in the 
Mission Hill neighborhood of Boston, Massachusetts, provides residential and wrap-
around services for youth with significant emotional and mental health needs and their 
families. Funded by the Massachusetts Department of Mental Health and the Department 
of Children and Families, the Collaborative is one of many programs and services offered 
by the Home for Little Wanderers, a non-profit organization whose mission is “to ensure 
the healthy behavioral, emotional, social and educational development and physical well-
being of children and families living in at-risk circumstances” (para. 4, n.d.a). The 
Collaborative works by partnering each referred youth and their family with a core team 
composed of a master’s level clinician, community outreach worker, psychiatrist, 
occupational therapist, and/or peer mentor (The Home for Little Wanderers, n.d.b). In 
recognition of the high prevalence of childhood trauma amongst the population served at 
the Collaborative and its substantial impact on mental health, the provision of trauma-
informed care and trauma-specific services is integral to the Collaborative’s approach. 
The core team strives to align and attune itself with youth and their families to support 
the children’s safety, well-being, and functioning in the community.  The occupational 
therapy department of the Collaborative, composed of one full-time and one-part time 
occupational therapist and rotating, shorter-term, graduate-level occupational therapy 
interns, specifically supports youth by providing individual and group-based occupational 
therapy services in residential care as well as consultancy services for caregivers and 
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youth residing in the community and Collaborative staff.  
Identified Need for Sleep Health Intervention 
Feedback from key community stakeholders at the Collaborative indicated a 
targeted adolescent sleep health intervention would be well-supported and endorsed by 
participating youths’ caregivers, associated core team, and external service providers (e.g. 
child welfare and department of mental health workers). From personal communication 
with Romeissa Selmane, MSOT, OTR/L, a supervisor and the full-time occupational 
therapist at the Collaborative, the sleep routines and habits of adolescents participating in 
residential services have become especially disrupted due to the novel coronavirus 
(COVID-19) pandemic, diminishing their daytime functioning and engagement in 
meaningful occupations and offered programming (December 8, 2020). Prioritizing 
participants’ sleep health is especially important in consideration of the prospective aims 
of the Collaborative and the importance of sleep on health, well-being, and functioning. 
Pre-assessments, described in detail in Chapter Four, and aligned with the conceptual 
model depicted in Figure 1 in Chapter One, further highlighted a high prevalence of poor 
sleep health and associated factors (e.g. childhood trauma, biopsychosocial pressures, 
etc.) amongst the adolescents currently residing at the Collaborative.  
Synthesis of Intervention Literature 
Aligning with the service provision model and identified needs of the 
Collaborative, a literature review was conducted to assess the efficacy of community-
based, sleep health interventions to promote sleep health and psychological and 
functional well-being for adolescents with adverse childhood experiences.  Interventions 
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and evidence-based practices to promote sleep health specifically for adolescents with 
ACEs were significantly absent, but multiple studies on individual and group-based sleep 
interventions for adolescents with comorbid sleep and mental health difficulties were 
identified. These current and peer-reviewed studies—four meta-analyses (Blake et al., 
2017b; Blake et al., 2019; Blake et al., 2019, and Bourchtein et al., 2020), two 
randomized control trials (Clarke et al., 2015; Blake et al., 2016), and a case series 
analysis (Rollinson et al., 2020)—were selected for review given the increased risk for 
this comorbid presentation in youth with adverse childhood experiences and relevance to 
the clinical makeup of youth at the Collaborative (Kelly et al., 2020).  
A shared conclusion amongst the identified intervention studies by Clarke et al. 
(2015), Blake et al. (2016), and Rollinson et al. (2016) was cognitive-behavioral and 
mindfulness-based sleep interventions have the potential to make clinical differences in 
improving adolescent sleep and mental health-related outcomes. Considered the gold-
standard approach for adult populations, cognitive-behavioral sleep interventions are 
short-term, multicomponent, goal-oriented approaches that aim to “modify patterns of 
thinking and behavior that may be underlying an individual's sleep disturbance, such as 
poor sleep hygiene, irregular sleep-wake schedules, delayed bedtimes, pre-sleep hyper-
arousal, and maladaptive sleep-related cognitions'' (Blake et al., 2017b, p. 230). 
Mindfulness, a third wave of cognitive-behavioral therapy (CBT), focuses on engagement 
in practices such as meditation that bring a non-judgmental awareness and attention to the 
present moment (Kabat-Zinn 2003).   
A commonality shared amongst these three intervention approach studies was the 
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adaptation of cognitive-behavioral sleep intervention to be more developmentally 
appropriate for teens, consisting of psychoeducation, sleep hygiene, stimulus control, and 
cognitive restructuring (Clarke et al., 2015; Blake et al., 2016; & Rollinson et al., 2020). 
Such adaptations included prioritizing the adolescents' sense of agency over their sleep 
behaviors and routines and addressing factors specifically relevant to this age group (e.g. 
electronics use at bedtime, puberty-related changes to circadian rhythms, etc.). Blake et 
al. (2016) specifically delivered their cognitive-behavioral and mindfulness-based 
intervention (SleepSENSE) in a manualized, weekly 90-minute, group-based sessions 
over a 7-week period. In contrast, Robinson et al. (2020) provided a low-intensity sleep 
intervention rooted in a cognitive behavioral approach with elements of acceptance and 
commitment therapy (which promotes the use of mindfulness skills to help individuals 
live in congruence with their values) in individualized weekly sessions over an average 
duration of seven weeks in a one-on-one format. Clarke et al. (2015) augmented 10 
weeks of individualized depression treatment, which had a focus on cognitive behavioral 
therapy for insomnia in the initial 3–4 sessions, with an additional emphasis on 
promoting engagement in savoring techniques, which is the practice of focusing on past 
or potential positive experiences to help counteract feelings of anxiety and tension. 
 These studies all measured a participant’s subjective sleep, psychological distress, 
and level of functioning at baseline and post-intervention using clinician and self-report 
measures with good psychometric properties (examples listed below), increasing 
confidence results represent accurate levels of change. Confidence in the results of these 
studies is supported by the use of an active control condition and randomization (Blake et 
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al., 2016; Robinson et al., 2020), masking of assessors (Blake et al., 2016, Clarke et al., 
2020), and treatment fidelity measures (Blake et. al, 2016; Robinson et al., 2020). 
Reaching conclusions about the efficacy of adolescent cognitive-behavioral and 
mindfulness-based interventions from these studies is limited, however, by the high risk 
of bias present. Only one of the three studies had a large enough sample size sufficiently 
powered for formal hypothesis testing and reported masking of participants (Blake et al., 
2019).  
Although the results of these studies should be treated with caution, they do 
collectively suggest cognitive-behavioral and mindfulness-based interventions may 
support positive sleep and mental health outcomes in youth with co-morbid sleep and 
mental health issues. Large effect sizes on subjective sleep, psychological distress, and 
functioning were found by Rollinson et al. (2020). While significant improvements in 
total sleep time and depression (noted by the authors as not expected in the short-term) 
were not found in comparison to the active control by Blake et al. (2016), improvements 
in subjective sleep (global sleep quality, sleep onset latency, and daytime sleepiness), 
objective sleep (sleep onset), and anxiety were associated with small to medium effect 
sizes as a result of the intervention. A secondary analysis of this intervention further 
showed improvements in perceived sleep quality mediated a decrease in problems related 
to social participation, attention, and aggression (Blake et al., 2017c). Lastly, Clarke et al. 
(2015) “found trends with medium-large effects favoring the experimental CBT-I arm on 
several but not all sleep and depression outcomes” including total sleep time and 
depression recovery (p. 8).  
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Further justification for the potential of this approach is its relative cost-
effectiveness, feasibility, and high rates of reported acceptability and participant 
retention, as well as the findings of three recent meta-analyses on adolescent sleep 
interventions (Blake et al., 2017; Blake et al., 2019, & Blake et al., 2019). As 
summarized by Blake et al. (2019), “emerging evidence suggests cognitive-behavioral 
interventions should be considered as a first-line treatment for adolescent sleep problems, 
and can also address associated mental health concerns” (p. 38). Notably, a separate 
review by Bourchtein et al. (2020) of sleep interventions for youth with co-occurring 
mental health conditions posits a different point of view worth considering. In their 
review, Bourchtein et al. (2020) recognize the efficacy of multimodal approaches 
including psychoeducation, sleep hygiene, and behavioral components, but critique the 
use of cognitive strategies for youth with internalizing problems such as disturbances in 
emotion or mood, highlighting the lack of improvements on all sleep measures in this 
population.  
While this critique is valid in that not all subjective and objective measures of 
sleep improved across the studies described above, this assessment by Bourchtein et al. 
(2020) of cognitive strategies may be too limited. Improving all sleep outcomes may not 
be the correct goal. Instead, it may be argued a focus on ameliorating sleep outcomes 
most often occurring with internalizing symptoms (e.g. prolonged sleep onset latency, 
which improved across all studies) and improving those most associated with positive 
effects on functioning (e.g. perceived sleep quality, which improved across the majority 
of studies) may be more clinically useful (Blake et al., 2017c; Blake et al., 2018).   
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Generalizability and Boundaries of this Synthesis 
 Participants across the intervention studies were adolescents experiencing mental 
health and sleep-related issues from developed, English-speaking countries (Clarke et al., 
2015; Blake et al., 2016; & Rollinson et al., 2020).  While the presence of mental health 
and sleep-related issues ranged from subclinical to formal diagnosis of a sleep-related/ 
mental health disorder amongst these studies, it is worth noting a secondary analysis by 
Blake et al. (2018) showed individuals with higher levels of anxiety and depression may 
benefit the most from cognitive-behavioral and mindfulness-based adolescent sleep 
interventions “suggesting that this may be an especially propitious group to whom 
intervention efforts could be targeted” (p. 637). This description matches that of the 
clinical population of youth currently residing at the Collaborative who present with 
increased rates of diagnosed anxiety and depression-related disorders in comparison to 
the levels prevalent amongst the general population.  
In the context of age and gender, the majority of participants in the reviewed 
intervention studies were between 14–17 years of age (age range 11–23) and female 
(~60–70%). The meta-analyses reviewed reported similar demographics, except for 
Bourchtein et al. (2020), who included studies of younger-aged children in their review 
(age range 6–18). Notably, Bourchtein’s (2020) findings related to specific interventions 
for younger-aged children were not taken into consideration in this synthesis to promote 
this synthesis’ generalizability to the unique developmental challenges and opportunities 
of adolescence. The 14–17 age range seen in the literature aligns closely with that of the 
adolescent population currently at the Collaborative (age range 13–18) and across the 
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gender spectrum.  
With that said, an important boundary of both the intervention studies and meta-
analyses is the lack of examination of sociocultural demographic variables (Blake et al., 
2017b; Blake et al., 2019; Blake et al., 2020; and Bourchtein et al., 2020). The greatest 
percentage of non-white (~50%) and Hispanic (~12%) youth was reported by Clarke et 
al. (2015), where the relatively low number of non-white youth in the studies by 
Rollinson et al. (2020) and Blake et al. (2016) limit the generalizability of these results to 
populations with greater racial and ethnic diversity (Williams et al., 2015). In general, a 
lack of information about the socioeconomic status, level of exposure to ACEs, access to 
healthcare, and family, home, and neighborhood contexts of participants in both the 
intervention and meta-analyses is available. These are important limitations to consider 
for the applicability of these results to youth with adverse childhood experiences 
including those served at the Collaborative who come from diverse backgrounds and life 
experiences. Relatedly, a lack of diversity in terms of mental health diagnoses was also 
identified, with most articles focusing on symptomatology related to depression and 
anxiety (Clarke et al., 2015, Blake et al., 2016; Rollinson et al., 2020). This is 
incongruent with the patient population at the Collaborative which serves youth with 
diverse mental health needs where diagnoses include Post Traumatic Stress Disorder, 
depression, anxiety, Attention Deficit Hyperactivity Disorder, psychotic disorders, and 
mood disorders. Critical adaptations are likely needed for these interventions to promote 
their sociocultural relevance, accessibility, and acceptability to this population.  
These interventions do not specifically address factors common amongst youth 
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with exposure to childhood trauma identified both in the literature (as described in 
Chapter 1) and seen amongst youth at the Collaborative (as described in Chapter 4), 
including an increased presentation of fear of sleep and the presence of recurring 
nightmares. These factors likely require additional mechanisms of intervention such as 
environmental adaptations to promote a greater sense of safety and security and a more 
targeted approach to dealing with the presence of recurring nightmares. For example, the 
inclusion of image rehearsal therapy (IRT) as an intervention mechanism may be 
particularly appropriate for this population. The IRT approach to treating nightmares is 
“underpinned by the best available evidence and therefore recommended as level A 
treatment for nightmare disorder by the Oxford Centre for Evidence-Based Medicine” as 
well as by the American Academy of Sleep Medicine (Gieselmann et al., 2018). IRT 
involves rescripting the story of a nightmare during wakefulness to have a more pleasant 
ending and then rehearsing this new storyline several times before sleeping. IRT is well-
suited for inclusion in a multicomponent sleep intervention as most current IRT treatment 
protocols also include some form of psychoeducation, relaxation and mindfulness 
techniques, and sleep diary keeping, with no adverse effects reported (Gieselmann et al., 
2018). 
Implications of this Synthesis 
 Improving access to sleep-related healthcare services is required to ensure the 
sleep health needs of youth with ACEs are adequately addressed. This necessitates 
greater proactive screening for exposure to ACEs in youth in general and more 
specifically, for sleep problems in youth with ACEs (Kelly et al., 2020). Empowering 
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non-sleep specialists with the skills and knowledge needed to promote sleep health in 
community-based settings is one method identified in the literature to improve such 
screening as well as access to care (Billings et al., 2020; Kelly et al., 2020). This 
approach may also promote more opportunities for concordant race provision of care, 
which refers to when the race of a patient matches the race of his/ her healthcare provider 
and has been shown to improve patient-provider communication, as the majority of sleep 
specialists in the U.S. are white (Billings et al., 2020). The use of peer mentors is another 
strategy associated with improved sleep healthcare outcomes in underserved populations.  
 As alluded to before, central components of cognitive-behavioral and 
mindfulness-based sleep interventions for adolescents should be tailored to be more 
trauma-informed for this population. In general, the use of CBT to support the well-being 
and health of youth who have experienced trauma is well-supported and widespread 
(Lorenc et al., 2020). However, because childhood trauma, at its core, is experienced 
deeply at the somatic and sensory level, it may be hypothesized current cognitive-
behavioral and mindfulness-based interventions to promote sleep health in youth with 
ACEs may require a greater focus on the unique somatic and sensory needs of this 
population (Fraser et al., 2017). As identified by Rottapel et al. (2020)  interventions 
targeting sleep in community-based settings “should be sensitive to concerns about 
darkness and sensory deprivation” as “promoting recommendations such as avoiding 
electronics, sleeping in a dark, quiet room, and reducing stress may not be safe or 
effective without special precautions” (p. 213). This sentiment matches that expressed by 
a recent qualitative study of young adult foster care alumni, which further highlighted a 
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strong connection between sleep issues and challenges in their environmental context 
(e.g. a lack of predictable, secure, and safe sleep environment, associating being in bed 
with past trauma), feelings of hopelessness about obtaining good sleep, the use of 
marijuana or alcohol to address sleep issues, and general reservations about working with 
a therapist or counselor (Fusco & Kulkarib, 2018).  
With these considerations in mind, greater attention and support may be needed 1) 
to support youth with ACEs who have a low sense of self-efficacy related to sleep, 2) to 
address environmental and contextual factors that limit a sense of safety and routine in 
the sleep environment, and 3) require additional treatment mechanisms such as IRT 
described above to fully address trauma-related sleep difficulties (Alfano, 2020; 
Gieselmann et al., 2018). Research also shows adolescents with ACEs who are 
experiencing comorbid sleep and mental health issues may also benefit more from 
interventions that specifically target their sleep, as this is usually viewed as a lower 
stigma issue, and that are not offered in a traditional one-on-one, client-therapist format 
(Fusco & Kulkarib, 2018). Internet-based cognitive behavioral therapy for insomnia and 
group-based formats may be more effective, and specific benefits of a group-based 
approach include that groups “may improve resilience and self-regulatory skill in social 
situations, normalize the experience of sleep and mental health problems, [and] 
emphasize peer support and positive interactions” (Blake et al., 2017, p. 154).  
Summative Outline for Future Clinical interventions Based on this Synthesis  
The following approach appears advisable for interventions that target improving sleep 
health and psychological and functional well-being in adolescents with ACEs: 
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● Dosage: 7 weeks with weekly 90-minute sessions, based on the average dosage of 
studies reviewed and their favorably reported cost-effectiveness, feasibility, 
patient acceptability, participant retention, and associated positive outcomes 
(Blake et al., 2016; Robinson et al., 2020; Blake et al., 2019;  
● Format: Group-based, optimizing opportunities for peer interaction, support 
endorsed in the literature, and the presence of existing group-based protocols 
(Blake et al., 2016) 
● Inclusion criteria: History of ACEs (target population of interest) and presence of 
subclinical and clinical sleep and mental health issues (e.g. anxiety, depression), 
based on existing literature citing targeted CBT-based sleep interventions may be 
most effective for youth with higher levels of anxiety and depression  
● Exclusion criteria: No younger than 13 years of age or older than 18 
● Outcome Measures: Subjective and objective sleep measures such as the 
Pittsburgh Sleep Quality Index (Buysse et al., 1989), Insomnia Severity Index 
(Morin et al., 2011), Pediatric Daytime Sleepiness Scale (Drake et al., 2013) 
actigraphy, and diaries; measures of psychological well-being such as the Revised 
Child Anxiety and Depression Scale (Chorpita et al., 2000), and functional well-
being such as the Children's Global Assessment Scale (Shaffer et al., 1983) or 
goal-based outcomes (Law and Jacob, 2013) 
● Intervention components: 1) Cognitive-behavioral approach including 
psychoeducation, sleep hygiene, stimulus control, cognitive restructuring, and 
developmentally appropriate mindfulness components and 2) Additional 
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strategies to ensure the provision of services to address specific trauma-related 
sleep disturbances (e.g. nightmares, fear of sleep, hyperarousal at bed) such as 
IRT and environmental adaptation recommendations and center trauma-informed 
care, based on the necessary considerations discussed in the literature for working 
with this population and the Collaborative’s philosophy of care. 
Given the residential nature of the Collaborative and the impact one’s environment has 
on sleep, an analysis of environmental factors present at the Collaborative that affect 
sleep and provision of site-specific recommendations based on this analysis is also 
recommended to ensure a holistic and ongoing approach to addressing the sleep-related 
needs of adolescents served. 
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CHAPTER THREE: DESCRIPTION OF CAPSTONE PROJECT 
	
As discussed in Chapter Two, emerging evidence suggests cognitive behavioral 
and mindfulness-based adolescent sleep interventions may support better sleep health 
outcomes and improve psychological and functional well-being (Blake et al., 2016; Blake 
et al., 2017a; Blake et al., 2019; Clarke et al., 2015; Rollinson et al., 2020). Cognitive 
behavioral sleep interventions are short-term, goal-oriented approaches that aim to 
address maladaptive patterns of thinking and behavior that negatively affect a person’s 
sleep health through the promotion of psychoeducation, sleep hygiene, stimulus control, 
and cognitive restructuring. Mindfulness, cultivated through practices like meditation, 
refers to the act of bringing awareness to the present moment without judgment (Blake et 
al., 2017b). In line with this evidence, a multi-week, sleep health intervention that builds 
on the work of previously tested cognitive-behavioral and mindfulness-based adolescent 
sleep health interventions was piloted by the author of this capstone report, a graduate 
student in occupational therapy, to address the sleep health needs of adolescents residing 
at the Collaborative (Blake et al., 2016; Schwartz et al., 2018).   
Developmentally appropriate modifications included in this intervention were: 1) 
prioritizing the teens’ sense of agency of their sleep behaviors and routines through the 
use of motivational interviewing techniques and 2) addressing factors specifically 
relevant to this age group (e.g. electronic use at bedtime, pubertal changes to circadian 
rhythms) (Blake et al., 2016; Clarke et al., 2015; Rollinson et al., 2020). This intervention 
was designed and delivered in seven 60-minute group sessions over six weeks, aligning 
with the current programming schedule and occupational therapy delivery model at the 
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Collaborative. As noted by Blake et al. (2017b), a group-based approach is highlighted in 
the literature for addressing adolescent sleep health issues as it “may improve resilience 
and self-regulatory skill in social situations, normalize the experience of sleep and mental 
health problems, [and] emphasize peer support and positive interactions between group 
members” (p. 154).  
Guiding Principles of a Trauma-Informed Approach 
Unique to this intervention is that it was tailored to be trauma-informed and 
considerate of the effect of adverse childhood experiences on adolescent sleep health. In 
the context of trauma-informed care, the six guiding principles of a trauma-informed 
approach by the Substance Abuse and Mental Health Services Administration 
[SAMHSA] helped guide this intervention (2014). The six principles are: safety, 
trustworthiness and transparency, peer support, collaboration and mutuality, 
empowerment and choice, and cultural, historical, and gender issues.  Examples of ways 
these principles guided this intervention were:  
● Safety: Before providing the intervention, the facilitator completed two multi-day 
long trainings conducted by the Home for Little Wanderers titled Developing a 
Trauma-Informed Culture and Therapeutic Crisis Intervention to further hone her 
skills in de-escalation techniques and positive relationship building.  
● Trustworthiness and Transparency: To build trust, the facilitator sought the youth 
and staff’s input prior to and throughout the intervention process and ensured their 
feedback was incorporated into subsequent sessions (e.g. offering a preferred 
snack at the beginning of sessions versus at the end, incorporating preferred 
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activities into the intervention). To promote transparency, the purpose of each 
group session was verbally described at the beginning of each session and 
accompanied by a visual checklist. Staff was also provided with an overview of 
the sessions via email to promote a shared understanding of the information 
covered and progress made each week. 
● Peer Support: The group-based format of the intervention provided multiple 
opportunities for peer support, collaboration, and learning from each of the other 
participants’ experiences.  
● Collaboration and Mutuality:  To help partner and level the power difference 
between the facilitator and participants, participants were provided opportunities 
to help shape and inform the intervention. In Session 4, for example, a participant 
requested and proceeded to facilitate a group activity, a collective rating of sleep 
hygiene tips, rather than engage in the rating process themself. The youth were 
invited to share their input on barriers and facilitators to engaging in different 
activities as well, such as keeping a weeklong sleep diary. Such conversations led 
to adaptations of activities based on a group decision-making process.  In this 
case, an incentive (receiving a small plant at the end of the week) was agreed 
upon to help boost motivation to complete a week-long sleep diary. 
● Empowerment, Voice, and Choice: Participants were provided choices in how 
they wished to engage with the group. They could “pass” on answering check-in 
questions. If they did not want to engage in an activity as offered, modifications 
were provided, with their autonomy respected. Multiple opportunities for sharing 
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and discussion were embedded to help promote participants’ voices. Participants’ 
knowledge and skills related to the intervention content were recognized as well. 
For example, during Session 6, a youth taught “square breathing” as a mindful 
breathing technique to the group.  
● Cultural, Historical, and Gender Issues: All intervention activities were 
discussed, reviewed, and approved by supervising occupational therapy staff with 
multiple years of experience and specialized training in trauma-informed care to 
ensure they were culturally sensitive and appropriate for the group.  
Aligning with the promotion of trauma-informed care at the Collaborative, this 
intervention also aimed to identify and address environmental and contextual factors at 
the Collaborative that could be modified to better support the unique sleep needs of 
current residents. Optional, individualized support was provided to current residents 
based on their self-identified sleep health needs and interest. To promote buy-in and 
assess current sleep health knowledge and practices amongst staff at the Collaborative, a 
one-hour sleep health staff in-service was provided at multiple time points during this 
intervention as well. This in-service covered how circadian and homeostatic sleep drive 
systems work, how sleep needs change with age with a focus on teen sleep, the stages of 
sleep and their importance for physical and mental health, common sleep disorders and 
models of insomnia, the impact of trauma on sleep, and tips on how to optimize sleep 
health. Lastly, an environmental analysis of the Collaborative in the context of sleep 




Description of Group-Based Intervention Delivery  
The author facilitated the seven 60-minute group sessions during time regularly 
set aside at the Collaborative for group programming. At each session, a staff 
occupational therapist with multiple years of experience in running therapeutic groups 
was present. Aligning with the service delivery model at the Collaborative, youth residing 
at the Collaborative were encouraged, but not required to attend group sessions. Various 
staff members, including graduate-level occupational therapy interns, milieu staff, 
outreach workers, and clinicians, were also often in attendance at group sessions.  
The content covered in each session was adapted from the SleepSENSE 
Workbook by Schwartz et al. (2018) with permission from the workbook’s authors. 
Drawing from previously existing cognitive behavioral therapy for insomnia and 
mindfulness-based interventions, the efficacy, acceptability, and feasibility of the 
SleepSENSE intervention in addressing adolescent sleep problems and associated mental 
health concerns are highlighted in Chapter Two (Blake et al., 2016; Blake et al., 2017a; 
Blake et al., 2017b; Blake et al., 2020). Aligning with the structure of SleepSENSE, this 
group-based intervention featured whole and small group activities as well as 
individualized goal-planning and reflection activities to help facilitate peer-based 
learning opportunities and build motivation for change (Schwartz et al., 2018). Similarly, 
session content focused on psychoeducation, sleep hygiene, stimulus control, mindfulness 
techniques, identification of dysfunctional beliefs related to sleep and cognitive 
restructuring, strategies to address pre-sleep arousal and worry management, and 
motivational interviewing techniques.  
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Pertinent adaptations from the SleepSense format were as follows. As the reading 
comprehension and executive functioning skills amongst participants varied, many of the 
worksheet and discussion-based activities were adapted to be more movement and 
activity-focused to promote the youth’s sustained attention, engagement, and self-
regulation. Such activities were also scaffolded through the use of visual cues, provision 
of one-on-one assistance, and other adaptations (e.g. completing 70% of the activity as 
the goal vs. 100%) to promote a just-right challenge and mastery experiences for the 
youth. Occupation-based activities relevant to the adolescents’ interests were also added 
throughout group sessions to promote ongoing participation, interest, and participants’ 
enjoyment. An overview of the content covered in each session with activity examples is 
provided in Table 1. Included in this table and corresponding appendices are specific 
examples from individual sessions.  
Table 1 
Group Sessions adapted from SleepSENSE by Schwartz et al. (2018) 
Session 1 Psychoeducation on Sleep and Personal Goal-Setting: 
● Psychoeducation: Importance of sleep, adolescent sleep needs, and 
introduction to basic sleep physiology with accompanying handout (See 
handout in Appendix A) 
● Knowledge Review and Reflect Group Activity (Red Light, Green Light for 
Sleep): Participants moved to marked sides of a large room to identify if 
various activities like working out right before bed and getting sunlight in 
the morning, aid or inhibit most people’s sleep abilities. Participants 
explained their reasoning behind their choices, with a beach ball used to 
designate the person taking a turn to speak.  
● Motivational Interviewing Role Play: Two participants volunteered to act out 
the completion of a sleep-goal setting worksheet (provided in Appendix B, 
identifying at least one personal goal related to sleep, barriers and facilitators 




● Personal Goal-Setting: Participants completed their own goal-setting 
worksheet (Appendix B). To promote engagement, a small incentive from 
the OT office was provided to those who identified at least one goal and 
related decisional matrices. 
Session 2 Overcoming Barriers to Sleep and Sleep Hygiene Strategies: 
● Psychoeducation: Environmental barriers to sleep and potential ways to 
address, education on eight sleep hygiene tips with a handout (provided in 
Appendix C) 
● Group-Goal Setting: Responses to the personalized sleep goal setting 
worksheet were discussed with three commonly shared goals identified as 
the group’s goals for the remaining sessions. Group goals: 1) Have a better 
sleep schedule (bedtime and wake-up time; 2) Have a routine for getting back to 
sleep when I wake up in the middle of the night; 3) Have an action plan for 
dealing with nightmares and fewer nightmares overall. 
● Knowledge Review and Reflect “Around the World'' Group Activity: 
Participants went around the room twice and wrote responses to prompts 
written on large sheets of paper: 1) Benefits of good sleep, 2) Things in your 
bedroom that can affect your sleep, 3) Thoughts, feelings, and daily actions 
that can make it harder to sleep, and 4) Things you can do for better sleep. 
For each prompt, a participant volunteered to share the group’s answers 
aloud. (Images of responses can be found in Appendix D.) 
● Rating Sleep Hygiene Tips Group Activity: Participants moved to marked 
areas of the room to designate if a sleep hygiene tip (see the corresponding 
handout in Appendix C) was something they would want to do in their life 
outside of the group. Areas of the room were marked with an emoji 
corresponding to “yay,” “meh,” or “nay.” 
● Sleep Diary Practice: The author introduced the concept of a sleep diary as a 
tool for working on the group’s goals and led a group discussion on the 
barriers and facilitators to using a sleep diary. Participants were then 
provided a simplified sleep diary (see Appendix E). After expressing initial 
low interest in keeping a sleep diary (<5/10 level interest collectively), the 
group decided on an external motivator for completing a weeklong sleep 
diary, unanimously selecting a small plant for their bedroom. Participants 
then practiced filling out the sleep diary after which the concept of avoiding 
clock-watching was discussed as a positive strategy for sleep. 
● Occupation-Based Activity: Participants tie-dyed pillowcases at the end of 
the session as active practice in changing a part of their sleep environment. 
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Session 3 Stimulus Control and Making a Personal Sleep Plan: 
● Psychoeducation: Importance of routines for optimization of our circadian 
rhythm and relaxation strategies for addressing hyperarousal during the day 
and at night at bedtime; Review of principles of stimulus control which 
works to reassociate your bed, or sleeping space, with sleeping versus 
wakefulness: 1) use bed only for sleep, 2) if unable to sleep after 20 minutes, 
get out of bed and do something relaxing until you feel sleepy, avoiding 
spending excessive time in bed by having a set wake-up time and only going 
to bed when you feel sleepy, limit daytime naps to no more than 20 minutes)  
● “Relaxation Stations” Occupation-Based Practice Group Activity: 
Participants went around four stations in a large room, each staffed by an OT 
or OT intern, and explored different sleep-promoting activities and strategies 
for sleep. The activities selected were centered on many of the youth’s pre-
established interests. The stations were: 
1. Self-Care Central: Make your own essential oil roll-on, paint your 
nails, or learn nighttime yoga poses, with psychoeducation that certain 
smells and regular evening self-care activities may help promote sleep 
(Kardag et al., 2017) 
2. Puzzles and Origami: Parake in fine motor activities including puzzles, 
origami, and fun coloring book pages which have been shown to help 
aid in relaxation and promote sleep onset (Oxford Health, 2014) 
3. “Positive Vibes” Only: Color-in postcards to send to loved 
ones/express thanks and complete positive affirmation coloring sheets, 
as cultivating positive thoughts/feelings of gratitude has been shown to 
improve sleep quality (Jackowska et al., 2016) 
4. Tech Hub: Exploration of free mindfulness, sleepcast, and white noise 
mobile applications and YouTube videos to make your phone work for 
you instead of against you in the context of sleep  
● Personal Sleep Plan Worksheet: After exploring multiple sleep stations, 
participants wrote down their personalized sleep plan (See Appendix F).  
Session 4 Introduction to Mindfulness and Sleep Knowledge Check-In: 
● Psychoeducation: Overview of mindfulness and its connection to sleep 
● True/False Knowledge Check-In: Participants answered six true or false 
questions using a two-sided, marked paper to reinforce previously 
covered material. Participants had a total average of 80% accuracy in 
answering questions, with many youths providing insightful reasoning 
behind their answer choices. One participant correctly identified “
darkness prompts melatonin production” and three others articulately 
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described strategies to help you fall asleep each night.  
● Mindful Attention Group Activity: Participants completed a modified version 
of the “Raisin” activity by Kabat Zinn (2003), in which they mindfully ate a 
preferred snack. 
● Mindful Breathing Exercises: “Five finger breathing” was demonstrated to 
the group and a mindful breathing exercise handout from The OT Toolbox 
(2021) was reviewed. 
● Sleep Sock Group Activity: Filled with rice and essential oils, the youth 
created “sleep socks” that can serve as a tool to help with temperature 
regulation at night. When they are left in the freezer for a few hours, the 
socks can provide a cooling effect for 20 minutes. They can also be used 
as a heat pack when microwaved.  
Session 5 Savoring and Switching 
● Psychoeducation: Introduction to cognitive-behavioral model, savoring and 
switching (replacing negative thoughts or worries with a focus on positive 
thoughts, feelings, and memories before bed), and addressing dysfunctional 
beliefs related to sleep  
● Practice Savoring and Addressing Dysfunctional Sleep Beliefs:  Attendees 
completed a savoring worksheet in small groups and then worked on 
switching two examples of dysfunctional sleep beliefs into more functional 
ones. Small group responses in both activities were reviewed in a larger 
group discussion. The savoring worksheet was pulled directly from the 
SleepSENSE workbook, pages 108-100, by Schwartz and colleagues (2018). 
● “Positive Vibes” Boxes: Attendees made their own "positive vibes" boxes. 
The purpose of these boxes was to help cultivate a practice of positive 
thinking before bed to help with sleep onset - with the intention that each 
night, you can write something positive that happened or something you’re 
looking forward to. 
Session 6 Managing Worries 
● Psychoeducation: Addressing solvable and unsolvable worries, how 
daytime and nighttime worries can affect sleep 
● Worry Tree Group Based Activities: Participants watched a short two-
minute video, “The Worry Tree, How to deal with your worries” by Rise 
Above (2020), and discussed it afterward. As a large group, they then 
practiced addressing three examples of solvable worries, using a worry tree, 
that were relevant to the youths' experiences. 
● De-Stress Plan Individual Activity: Attendees completed individualized de-
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stress plans (see Appendix G) after discussing the physical aspects of 
feeling worried, like a racing heart, and how having a de-stress plan can be 
helpful when overwhelmed. 
● Triangle Breathing and Square Breathing Group Activity: To reinforce 
mindfulness skills, group attendees followed along during a one-minute 
triangle breathing exercise video. A participant demonstrated square 
breathing technique as well. 
● Mindful Breathing Art Activity: The youth were provided painting materials 
and canvases and instructed with a demonstration on painting in tune with 
their breath. If this was too much to think about, they were encouraged to 
pay attention to their breathing prior to painting and see how it changes as 
they engage in art. This experience was then reviewed with many youth 
describing engaging in art as a relaxing activity.  
Session 7 Sleep Health Review and Celebration 
● Sleep Health Jeoparody Group Activity: Participants competed in a Sleep 
Health Jeoparody Game in small teams, reviewing material covered across 
the intervention sessions. For the “Final Jeoparody” question, each small 
team reviewed a case study pulled from SleepSENSE by Schwartz and 
colleagues (2018) had to identify at least five ways the teen featured in the 
case study could improve her sleep. 
● Certificates: Participants were provided certificates of completion 
Examples of artwork made during group sessions can be found in Appendix H 
 
Description of Individualized Occupational Therapy Interventions 
Outside of group sessions, individualized support was provided to the adolescents 
to address their unique sleep health needs. For youth who reported recurring nightmares 
during initial sleep health assessments and an interest in trying to reduce the frequency 
and severity of nightmares, the author provided psychoeducation on nightmares and 
guidance in Image Rehearsal Therapy (IRT), a technique in which one recalls the central 
elements of a nightmare, rewrites the nightmare into a dream with a more positive 
ending, and then rehearses this new dream before bed (Krakow & Zadra, 2010). This 
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approach was introduced in individual sessions versus in the group as it requires the 
potential disclosure of delicate themes and potential past trauma. Youth who engaged in 
IRT were provided individualized support in using relaxation techniques and coping 
skills to prevent retraumatization. Further, they were able to use preferred mediums such 
as art to help them process and rewrite their nightmares (Haeyen & Staal, 2021). 
Clinicians of youth who engaged in IRT were also informed of the approach and what it 
entailed to ensure proper follow-up if needed. Of the three adolescents who elected to 
participate in IRT, no adverse effects, discomfort, or increases in symptomatology 
was/were reported or observed by the author or the adolescent’s primary clinician and 
multiple youths reported this approach was beneficial at helping decrease the severity and 
frequency of their nightmares. Other examples of individualized interventions provided 
outside of groups are described in Table 2.  
Table 2  
Examples of Individualized Interventions 
Environmental ● LIGHT: One teen disclosed sleeping with their lights on as a 
coping skill for past trauma. This youth reported greater difficulty 
in sleeping at the Collaborative versus home because their only 
option for light in their room was bright, overhead fluorescent 
lighting. A dimmable lamp was ordered so the teen could have a 
comfortable level of light in their room that was in their control but 
less intrusive to their sleep. In their own words during post-
assessment, “The lamp helped a lot!”  
● TEMPERATURE: One teen disclosed feeling cold at night as a 
significant sleep barrier. Further conversation elucidated the teen 
lacked a comforter and had a draft coming from their window. 
Following the provision of a comforter and reduction of the draft, a 
marked improvement in their overall sleep quality was reported.  
● AIR QUALITY: A humidifier was provided to two youth who 
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reported 1) discomfort with breathing and/or snoring or coughing 
at night and 2) an interest in using a humidifier as a potential aid to 
improve airflow in their nasal passageways. Youth who received 
the humidifier reported it “helps a lot” and “made my throat less 
scratchy” respectively. As the use of a humidifier does not fully 
address the negative consequences sleep-disordered breathing can 
have on overall sleep quality and well-being, the teen’s care team 
was informed of this issue as well.  
● OTHER STIMULI: Eye masks were provided to two teens who 
reported light from their roommates’ computers as a sleep barrier. 
Based on their preferences, one teen was provided earplugs and 
another was given a white noise machine to drown out the noise 
from their roommate/common spaces adjacent to their bedroom. In 
the words of one teen, these tools were “very, very, helpful.”  
Technological ● TIME MANAGEMENT: One youth reported issues with time 
management for their schoolwork and related excessive time spent 
on social media sites as a key barrier to having a regular sleep 
schedule they wanted to work on. For this teen, psychoeducation 
was provided on different Chrome extensions that could be used to 
help with time management and using social media sites mindfully.  
● BLUE LIGHT: Many participants were provided individualized 
assistance in finding ways to better regulate blue light exposure on 
their phones and computers. Anecdotally, one teen later reported, 
“Thank you for that tip [on blue light]. It has saved my eyes." 
Sleep Hygiene 
 
● SLEEP HYGIENE: The Adolescent Sleep Hygiene Scale was 
administered and used as a tool to help guide conversations with 
some of the youth in regards to their sleep practices. This scale is a 
self-report measure that looks at a wide variety of sleep practices 
that can impact overall sleep quality and importance and has good 
psychometric properties for this age group (LeBourgeois et al, 2005; 





Potential Barriers and Challenges for Future Implementation  
● Participant engagement: Participating in groups is recommended, but not required, as 
part of receiving services at the Collaborative. To support participant engagement 
and attendance, the author spent time building relationships with the current cohort 
of adolescents in residence at the Collaborative outside of group sessions to ensure 
that intervention activities were relevant to their specific interests and needs. As 
many participants were unable to be present for all groups for various reasons (e.g. 
being home “on pass,” having a family therapy session, doctor’s appointment, etc.), 
all sessions featured a check-in and check-out question, a knowledge review activity, 
and a review of the group’s goals to ensure multiple opportunities for learning and 
continuity in sessions. While these efforts collectively required additional time, 
planning, and money (e.g. costs associated with activity materials), which may be 
barriers for future implementation, they were observed to support engagement and 
knowledge-building and are strongly recommended.  
● Advanced training: The author lacked advanced training in cognitive behavioral 
approaches to promote sleep health before the intervention. To address this lack of 
knowledge and experience, the author completed a 20-hour continuing education 
course, CBT-I for Occupational Therapy, taught virtually by Aaron Eakman, Ph.D., 
OTR/L, FAOTA, and Natalie Rolle, MOT, OTR/L via Colorado State University. 
Completion of this course was invaluable in the creation, implementation, and 
success of this capstone project. For entry-level occupational therapists, acquiring 
advanced training in sleep health will likely pose both time and financial constraints, 
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but is recommended if possible.  
Desired Outcomes  
This intervention was not designed for formal hypothesis testing nor were the resources 
available to assess objective sleep changes through the use of actigraphy as is commonly 
done in studies of sleep intervention. Nonetheless, this intervention was intended to 
promote the following: 
● Increased knowledge about sleep, its importance on health and well-being, and 
strategies to promote sleep health amongst participating youth  
● Increased self-reported occupational performance sleep 
● Improved subjective sleep quality amongst participants 
● Improved functional well-being as evidence by achieving personally set goals related 
to sleep  
Data analysis and a discussion of the evaluation plan and outcome measures used to 




CHAPTER FOUR: EVALUATION PLAN & OUTCOMES 
A logic model, depicted in Figure 2, demonstrates the relationship between the 
inputs, activities, outputs, short-term outcomes, and desired long-term outcomes of this 
sleep health intervention. A description of the findings related to the short-term outcomes 
of interest— improved subjective sleep amongst participants, occupational performance, 
and functional well-being as demonstrated by the achievement of individualized sleep-
related goals— are discussed in this chapter. A description of feedback from the sleep 




Figure 2.  
Logic Model for Trauma-informed Adolescent Sleep Health Intervention 
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Evaluation Plan and Description of Assessments 
Participants completed an assessment package before participating in the 
intervention and post-intervention, with the author present and able to answer any 
clarifying questions. This questionnaire included two formal assessments, the Pittsburgh 
Sleep Quality Index (PSQI)  (Buysee et al., 1988) and the Insomnia Severity Index (ISI) 
(Morin et al., 2011), to assess participants' self-perceived sleep quality. These 
assessments are described in detail below: 
● Pittsburgh Sleep Quality Index: The PSQI is a commonly used measure of sleep 
quality amongst adolescents and adults (Rainiti et al., 2018; Erwin & Bashore, 
2017). This self-report measure consists of 18 items that assess sleep habits, sleep 
disturbances, and daytime impairments within the prior month. Scoring of these 
items is used to create seven subscores: 1) subjective sleep quality, 2) sleep 
latency, 3) sleep duration, 4) habitual sleep efficiency, 5) sleep disturbance, 6) use 
of sleeping medication, and 7) daytime dysfunction, which are then totaled to 
create a global PSQI score. A higher global PSQI score is indicative of poorer 
sleep quality, with a global score of greater than five generally indicative of the 
presence of poor sleep quality (Buysee et al., 1988). While originally designed for 
use with adults, recent studies have demonstrated the PSQI has adequate 
psychometric properties in adolescent populations (Larche et al., 2021; Rainiti et 
al., 2018; Vega et al., 2015). As indicated in current literature, the author replaced 
“driving” in Item 8, “During the past month, how often have you had trouble 
staying awake while driving, eating meals, or engaging in social activity?”, with 
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“being in school” as this is a more common activity amongst this population 
(Vega et al., 2015). While Vega and Colleagues (2015) found the item regarding 
sleep medicine (“During the past month, how often have you taken medicine to 
help you sleep [prescribed or ‘over the counter’]?”) did not perform well in initial 
item analysis and may warrant not being used to compute the total score due to 
increased likelihood of misinterpretation and/or lack of relevance, this item was 
included in the calculation by the author. This decision was made due to the high 
utilization of prescribed sleeping medication amongst adolescents in residential 
care, its associated clinical meaningfulness for this population, the provision of 
assistance from the author of this project to limit misinterpretation, and the 
alternate conclusion drawn by Rainiti and colleagues (2018) who found this item 
met prespecified cut-off criteria and was not a threat to internal consistency. 
Lastly, for post-assessments, questions were adapted so adolescents assessed their 
sleep within the past two weeks versus the last month due to the time constraints 
of this intervention.  
● Insomnia Severity Index (ISI): The Insomnia Severity Index is a seven-item 
measure that uses a five-point Likert scale (from zero to four) to assess self-
reported severity of insomnia symptoms (e.g. difficulty falling asleep), 
satisfaction with current sleep pattern, level of interference of sleep problems on 
daytime function, noticeability of sleep problems by others, and level of concern 
caused by sleep problems within the last two weeks (Morin et al., 2011). Higher 
total scores on the ISI represent a higher severity of sleep disturbance, with scores 
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between zero and seven indicating the absence of clinically significant insomnia, 
scores between 8 and 14 indicative of subthreshold insomnia, and scores greater 
than 14 indicative of insomnia (15–12, moderate severity; 22–28; severe). 
Originally developed for use with adults, recent studies have demonstrated 
translated versions of the ISI have good psychometric properties when used with 
adolescent populations, particularly in comparison to similar assessments (Chung, 
Kan, & Yeung, 2011; Gerber et al., 2016; Kanstrup et al., 2014). Similar to the 
work of Short and her colleagues (2012), multiple ISI questions used in this study 
were adapted to be more suitable for adolescents (e.g. “How noticeable to others 
do you think your sleep problem is in terms of impairing the quality of your life?” 
was simplified to “How much do you think other people notice your sleep 
problems affect on your life?”).  
In addition to the ISI and PSQI, this assessment package included author-
developed questions related to participants’ occupational performance in sleep. These 
questions, depicted in Figure 3 below, utilized a 10-point Likert scale with higher scores 




Figure 3  
Questions Regarding Occupational Performance 
 
To assess functional well-being, participants identified one to two personally set, 
sleep-related goals during their first week of the group and self-rated their achievement of 
these goals post-intervention on a 10-point Likert scale with higher scores indicating a 
greater percentage of goal achievement. This scale is depicted in Figure 4 below. 
Figure 4 
Assessment of Goal Achievement 
 
 Participants’ sleep-related health knowledge was also informally assessed 
throughout the intervention via frequent group-based knowledge check-ins and reflection 
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activities. For example, in the fourth group session, participants answered six true or false 
questions (e.g. “On the weekend it's best to go to bed and wake up within two hours of 
when you normally would on the weekdays”) based on content previously covered with 
greater than 80% accuracy and with the majority able to articulately explain the reasoning 
behind the correct answer choice. This use of frequent group-based knowledge check-in 
and reflection activities also allowed the author to identify and ameliorate knowledge 
gaps on an ongoing basis in the group.  
Group Participation and Attendance 
 All seven intervention sessions were implemented as intended and a visual 
checklist was used by the author during each session to help ensure treatment fidelity. Of 
the ten participants who completed pre-intervention assessments before the intervention, 
seven were present for subsequent post-assessments. A clinical review of each 
participant’s medical history and background information confirmed a presence of 
adverse childhood experiences amongst the youth (e.g. childhood abuse and/or neglect; 
exposure to community and domestic violence; homelessness; parental absence or 
incarceration; substance use or severe mental health issues in the home), aligning with the 
population of interest for this intervention. The attendance of these seven participants in 
group sessions and the number of individual sessions each received outside of the group 
is depicted in Table 3. Notably, these individual sessions do not include meetings for pre 
and post-assessments, which all took less than 15 minutes each. As is evident in Table 3, 
all seven participants attended at least four of the seven sessions and received at least one 
individualized intervention session outside of the group (average of two individualized 
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sessions per youth). The primary reason behind absences from group sessions amongst 
these seven participants was simply due to being off-site—for example, being home “on 
pass”, at an external community event, and for one youth, a brief hospitalization.    
Table 3  
Group Attendance and Number of Individual Sessions Received 
Participant Attendance at Group Sessions and Number of Individual Sessions Received 


















Youth 1 X X - X X X - 3 
Youth 2 X X X X X X X 1 
Youth 3 X X - X - X X 2 
Youth 4 X - - X X X X 2 
Youth 5 X - X X X X X 2 
Youth 6 X - X X X X - 3 
Youth 7 - - X X X X - 3 
 
 
Pre and Post-Scores and Data Analysis of Formal Assessments 
 Pre-assessment scores confirmed a presence of sleep difficulties and poor 
subjective sleep quality amongst the seven participants who completed both pre and post-
assessments. The average score on the IS pre-intervention was 8.3 (range = 1–18), with 
two youth scoring in the range of subthreshold clinical insomnia symptomatology (8–14) 
and two youth scoring within the range indicative of moderate clinical insomnia 
symptomatology (15–21). The average global score on the PSQI was 9.1 (range = 5–16)⁠ 
— with all participants scoring >5, indicating poor sleep quality.  
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 As shown in Table 4 below, post-intervention scores demonstrated meaningful 
improvements in sleep health amongst the majority of participants. The average score on 
the ISI post-intervention was 5.4 (range = 0–12), with no youth scoring above the 
subthreshold range of clinical insomnia symptomatology. Notably, two participants 
(Youth 3 and Youth 5 in Table 4) did not demonstrate improvement on the ISI. Of these 
youth, one remained within the score range that indicates the absence of clinical insomnia 
symptomatology. This youth (Youth 5), whose score went from a three pre-intervention 
to a four post-intervention, reported that a recent cold had impacted their sleep within the 
last week, but they were overall satisfied with their sleep quality. The second youth 
(Youth 3 in Table 4) who did not show improvement on the ISI, reported they felt a 
recent change in their medications had affected their overall sleep quality and expressed 
intent to follow-up with their psychiatrist. This youth’s score went from an eight pre-
intervention to a 10 post, indicating they remained within the range of subthreshold 
clinical insomnia symptomatology.  
 Regarding the PSQI, the average score post-intervention was 5.7 (range = 3–11), 
indicating a significant shift towards improved overall sleep quality. All participants 
demonstrated improvement on the PSQI except for one participant, Youth 3. As 
discussed in the previous paragraph, this participant disclosed they felt recent changes to 
their medication regimen were negatively impacting their current sleep quality.  
Within the context of sleep medication utilization, it is worth highlighting changes 
in one subscore of the PSQI because of its prevalence amongst this population and its 
effect on sleep. Of the seven participants, all reported daily use of sleeping medication 
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during pre-intervention, which added an automatic three points to their global score, with 
many demonstrating a related external locus of control in regards to their sleep abilities ⁠—
one stated, “I can’t sleep at all if I don’t take [my medication.]” and another self-reported, 
“I’ll stay up all night without it.” Indicating the value of non-pharmaceutical 
interventions for sleep, two participants decreased their use of sleeping medications 
during this intervention. When describing the impact of no longer taking a sleeping 
medication they were chronically using beforehand, one participant stated in their post-
assessment, “Being less groggy is a really good feeling.”  
 
Table 4  
ISI and PSQI Scores Pre and Post-Intervention 











Youth 1 15 12 16 6 
Youth 2 1 1 7 4 
Youth 3 8 10 7 11 
Youth 4 18 3 9 7 
Youth 5 3 4 11 3 
Youth 6 4 0 5 4 
Youth 7 9 8 9 5 
Group Average 8.3 5.4 9.1 5.7 
 





Individual and Group Insomnia Severity Index (ISI) Scores 
 
Figure 6  




Data Analysis of Changes in Occupational Performance 
 As illustrated in Table 5, improvements related to participant’s occupational 
performance in sleep were observed post-intervention. Self-reported importance in sleep 
increased from a group average of 8 pre-intervention to 8.7 post-intervention. Self-
reported sleep abilities increased from a group average of 6 pre-intervention to 8 post-
intervention. Lastly, satisfaction with sleep increased from a 6.8 group average pre-
intervention to an 8. At the individual level, all participants except for Youth 3 (described 
above, whose score remained a 6 in this category) demonstrated marked improvements in 
their ability score. Youth 3, similarly, was the only youth who reported a decrease in their 
satisfaction with sleep, whereas the remaining participants showed improvements or 
remained at a relatively high prior satisfaction level (>8).  
Table 5 
Changes in Occupational Performance 















Youth 1 10 10 2 6 2 4 
Youth 2 9 10 9 10 9 9 
Youth 3 6 7 6 6 7 5 
Youth 4 9 10 6 8 6 10 
Youth 5 6 6 5 8 8 8 
Youth 6 8 8 9 10 8 10 
Youth 7 8 10 5 8 8 10 
Group 
Average 8 8.7 6 8 6.8 8 
Table Key: 10-pt Likert scale for Importance, Ability, and Satisfaction with higher scores 
indicating greater importance, ability, and satisfaction 
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Data Analysis of Changes in Functional Well-Being 
 
As shown in Figure 7, the majority of participants reported relatively high 
achievement with meeting their primary sleep-related goals post-intervention. Common 
themes present in the sleep-related goals of group participants included “be[ing] better 
able to deal with nightmares,” having more consistent nighttime and wake-up routines, 
having more energy for preferred daytime activities, and being more comfortable in their 
sleep environment.  
Figure 7 
Functional Well-Being: Sleep-Related Goal Achievement 
 
Participant Feedback on Sleep Health Intervention 
Post-intervention, each participant was asked to identify aspects of the 
intervention they found helpful, things they liked about the intervention, and things they 
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would want to be changed as well as aspects of their sleep they still wanted to work on. 
Participants’ responses have been synthesized in Table 6 and appear to indicate a high 
degree of intervention acceptability and favorability amongst participants. A similar 
sentiment was shared by the staff occupational therapist and graduate-level occupational 
therapy student present during each session as well. In the staff occupational therapist’s 
words, “I think the group was great. The kids were super engaged each week.”  In the 
student’s words, “I’m sad that it’s over.” Participants who identified a desire to continue 
working on sleep-related health were provided a referral to further occupational therapy 
services and their core team was updated on this desire.  
Table 6 
Participant Feedback on Sleep Health Intervention 
Participant Feedback on Sleep Health Intervention  
Response 
Helpful  
Strategies Things you liked 
Things you  
would change 
Aspects you want 




- Cognitive restructuring 
- Savoring 
- Humidifier 
“It all, especially 
all the arts and 
crafts stuff” 
“Nothing” 
“Not that I know of, 
maybe keep up 
progress with  
nightmares?” 
Youth 2 
- Stimulus control 
- Using a sleep diary 
- Creating routines 
“Everything!” 
- Essential oils 
- Sleep socks 
- Mindful painting 
- Snacks 
Even more art “Nope!” 
Youth 3 
- Stimulus control 
- “Lamp helped a lot.” 
“Ability to be 
creative” 
Even more art 
 Sleep quality: 




- Mindfulness  
- Cognitive restructuring 
- IRT 
- Use of examples 









- Tech recommendations 
- Using essential oils 
Activities and 
lessons: “Learning 







- Getting a blanket 
- Fixing draft 
- Arts and crafts 
- Snacks 
“All groups 




- Sensory strategies 
- Tech recommendations 
- White noise machine,  
  humidifier, and fan 
- “I could engage” 
- “The therapist!” 
- “Wasn’t boring” 
- Sleep socks 
“Nothing” “Nope!” 
 
Feedback from the Sleep Health Staff in-Service 
 
The following figures depict feedback received from Collaborative staff who 
attended the one-hour sleep health in-service. As referenced in the first chapter, this in-
service was offered at multiple points in time and covered how circadian and homeostatic 
sleep drive systems work, how sleep needs change with age with a focus on teen sleep, 
the stages of sleep and their importance for health, common sleep disorders, the impact of 
trauma on sleep, and tips on how to optimize sleep health. Staff who attended this one-
hour sleep health in-service included occupational therapists, clinicians, clinical 
coordinators, milieu coordinators, milieu staff, an outreach coordinator, the wellness 
supervisor, and the program director. Following the in-service, all but two of twelve staff 
attendees completed a survey answering questions related to prior sleep health 
knowledge, perceptions of the sleep health of Collaborative youth, helpfulness of the in-
service, and future interest in promoting sleep health. The findings from this in-service 
further confirmed sleep problems are a common phenomenon amongst residents at the 
Collaborative and impact daytime functioning and well-being. On-going staff education 
was also identified as another means of supporting greater sleep health.  
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Figure 8  
Staff Responses: Sleep-related Problems’ Effect on Youth 
 
Figure 9 





Staff Responses: Prior Knowledge about Sleep Health  
 
Figure 11 










CHAPTER FIVE: DISSEMINATION PLAN 
 
 Following the data analysis phase, the author met with key stakeholders at the 
Collaborative to share the outcomes of this intervention and to discuss ways in which 
improvements in sleep health could be sustained and further continued. This chapter 
describes the information shared at this meeting as well as future dissemination plans. 
Meeting with Collaborative Staff  
 The author met with the clinical director, two clinical coordinators, and the head 
of the occupational therapy department at the Collaborative a week post-intervention. At 
this meeting, information discussed in the previous chapter was reviewed: the group’s 
attendance and participation, the short-term outcomes of the intervention, and participant 
feedback on the intervention. In addition to this information, a sleep health environmental 
analysis was shared. This analysis was based on interviews with four members of milieu 
staff, each of which had experience working morning, daytime, and evening shifts, as 
well as from information gleaned from the youth during the intervention phase. Feedback 
from the sleep health staff in-service that was provided at multiple points during this 
intervention was also discussed. Table 7, Environmental Analysis of the Collaborative, 
depicts some of the supports and barriers identified by milieu staff and youth residents 
that were shared at this meeting with staff. Per a prior request of one of the clinical 
directors, a flowchart depicting strategies Collaborative staff can use to continue 
supporting the sleep health of adolescent residents, depicted in Appendix I, was shared 
and discussed with an accompanying resource handbook, containing many of the 
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handouts shared in the appendices of this manuscript.   
 Feedback from this meeting was very positive, with staff members verbalizing 
both gratitude for the intervention and resources provided as well as ways they plan to 
further this work in promoting adolescent sleep health at the Collaborative. For example, 
there was a shared interest amongst the staff in promoting a later bedtime, 10:00 pm, for 
the adolescent residents versus the current 9:00 pm, which is more in alignment with 
most of the current resident teens’ natural sleep schedules. Similarly, staff addressed 
improving lighting and temperature regulation on the milieu floor and promoting greater 
access to relaxing, non-electronic-based activities on the floor as things planned to 
pursue. They strongly recommended the sleep health in-service training continue for 
current and future staff and interns at the Collaborative and the related materials be 
shared with the new overnight director who is to be hired.  
The author plans to record this in-service to ensure its availability for this 
purpose. Relatedly, before ending her time on-site, the author compiled a box of supplies 
for independent, non-screen, night time relaxing activities (e.g. bracelet beading kits, 
puzzles, coloring books, journals, gratitude prompts) that aligned with residents’ 
interests. The author provided these materials to milieu staff and reviewed their purpose 
with youth residents, who expressed excitement and were later reported by staff as using 
them for their intended purpose. 
Future Dissemination Plans 
 To support the implementation of future trauma-informed, occupation-based, and 
client-centered, adolescent sleep health interventions, this manuscript is currently planned 
63	
 
to be submitted to Boston University’s library so that it is available to the public and 
other future and current occupational therapy practitioners and related professions. 
Relatedly, these findings will be shared at the author’s class cohort’s “Lead the Way: 
Entry-Level OTD Capstone Presentations” on August 27, 2021. The author plans to 
submit applications within the next year to share these findings at relevant conferences 
including those that focus on adolescent sleep health and addressing childhood trauma as 
well . Additionally, the findings from this intervention will be shared with the creators of 
SleepSENSE to express gratitude for their work in promoting adolescent sleep health and 
for providing the author permission to use their materials. 
Table 7 
Environmental Analysis of the Collaborative  





● The staff makes efforts to 
reduce noise while completing 
work tasks during evening 
shifts (e.g. “We turn down the 
phone volume at night when 
making needed calls to avoid 
bothering the kids”) and work 
to ensure common areas 
adjacent to bedrooms are quiet 
during the evening hours.  
● Sounds: When residents are in crisis 
or escalating, it can be disruptive to 
sleep  
● Light: Some participants reported the 
lower lighting in the milieu space 
makes them feel sleepy during the 
day. One staff member reported 
some of the youth also tend to keep 
their rooms dark both day and night, 
limiting their ability to wake up in 
the morning.  
● Temperature: Many of the youth 
reported issues with temperature, 
citing while the common spaces can 
be cold, their rooms can be warmer 
than they’d like because of where 
the vents are located 
● New space: “It takes time to adjust to 
a new environment” 
● Beds: In one youth’s words, “My 
bed at home is a 10/10 comfort, the 






● As described by one staff 
member, the medications many 
of the youth take can be a 
“double-edged sword” as both a 
support and a barrier.  
● Trauma: PTSD and trauma was 
identified by one staff and multiple 
residents as a barrier 
● Electronic Use: Many of the youth 
have phones, Nintendo switches, and 
computers, and in one staff’s words 
“can stay up to 1, 2 am on devices” 
in their rooms.  
● Sleep Schedules: Having a different 
sleep schedule compared to your 
roommate was identified as a barrier 
to sleep by both staff and 
participating youth 
● School Schedules: Many of the youth 
reported their early school schedules 
prevented them from getting enough 
sleep as they require getting up early 
(e.g. 6:30 AM) to be able to catch 






● Multiple staff cited structured 
bedtime routines at the 
Collaborative as a support   
● Personal efforts by staff to 
promote physical activity:    
One staff member discussed 
how staff “take kids on walks 
as long as the ratio is there” and 
encourage kids to be active by 
playing basketball, working out 
with them as a support to sleep. 
In this staff’s words, “The body 
stores trauma and holds it… 
breathing and a connection to 
your body are important...It’s a 
lot easier to go to bed to a tired 
body than a restless body when 
your mind is also restless.” 
● Efforts to reduce sleep 
disruption during room checks: 
Many of the staff reported 
being conscious of and working 
to reduce the level of disruption 
caused by room checks  
● One staff identified inconsistency in 
prompting around bedtime routines 
as a barrier  
● 9:00 PM In-Room Quiet Time: 
Youth are encouraged to go to their 
rooms and engage in independent 
activities before bed around 9:00 PM 
each night. Many participants 
reported spending hours in bed 
playing on their Nintendo switch, 
watching Netflix, or being on their 
phones until they felt sleepy as their 
normal evening routines. As 
highlighted by one staff member, 
promoting alternate, non screen-
based may be helpful.  
● Frequent Room Checks: At night, 
rooms are checked by staff on a 






CHAPTER SIX: CONCLUSION 
 
More than half of America’s adolescents do not obtain enough nightly rest to 
meet their sleep needs (Quante et al., 2019; Billings et al, 2020). Poor sleep health during 
this critical developmental time period is linked with a myriad of negative health 
consequences, impairing performance and satisfaction in many other meaningful 
occupations (Paruthi et al., 2016). Adolescents with adverse childhood experiences are at 
an increased risk of poor sleep health and associated negative outcomes (Kajeepeta et al., 
2016; Laskemoen et al., 2020). Current evidence indicates the efficacy of cognitive 
behavioral interventions for addressing adolescents' sleep problems and suggests this type 
of approach can also help ameliorate associated mental health concerns (Blake et al., 
2016; Blake et al., 2019; Clarke et al., 2015; & Rollinson et al., 2020).  
In line with this evidence, a multi-week, sleep health intervention that builds on 
the work of previously tested cognitive-behavioral adolescent sleep health interventions 
was piloted by the author of this capstone report, a graduate student in occupational 
therapy, to address the sleep health needs of adolescents residing at the Children’s 
Community Support Collaborative (Blake et al., 2016; Schwartz et al., 2018). Aligning 
with the philosophy of care and program service delivery model of the Collaborative, this 
intervention was adapted to be more trauma-informed, occupation-based, and centered 
around the interests of current residents.   
Findings from this intervention further confirm a high prevalence of sleep 
difficulties amongst adolescents with adverse childhood experiences and provide support 
for the efficacy of a trauma-informed, cognitive-behavioral, and occupation-based 
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approach in improving the subjective sleep quality, occupational performance, and 
functional well-being of this population. Of the seven participants who completed the 
intervention, 86% reported an increased ability to sleep well, achieved  >70% of their 
primary sleep-related goals, and demonstrated improved scores in at least one self-
reported measure of subjective sleep quality. As a whole, satisfaction with sleep 
increased from a 6.8 group average pre-intervention to an 8.0 post-intervention out of a 
10-point Likert scale, with a 10 representing greatest satisfaction. Lastly, participant and 
staff feedback suggest a high degree of intervention acceptability and favorability.  
These findings are not without limitations. The subjective nature of self-reported 
measures, used to assess outcomes in this intervention, increases the risk that effective 
and interpretational influence may have influenced results. The small sample size of this 
intervention further limits the generalizability of these results, use of formal hypothesis 
testing, and multivariate analyses. Replication of this intervention with a larger sample 
size, longer-term follow-up, and greater efforts to minimize bias (e.g. via the use of 
randomization, masking of data collectors and analysts) is recommended to maximize the 
validity of these results.  
Given the benefits seen from this intervention and the observed high prevalence 
of both poor sleep health and adverse childhood experiences in adolescent populations at 
large, occupational therapy practitioners are encouraged to incorporate regular screening 
and trauma-informed, sleep health promotion interventions into their practice when 
working with adolescents (Kelly et al., 2020). To help inform such clinical practice, 
occupational therapy programs are similarly encouraged to include curricula content that 
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is holistic, recognizing the importance of sleep health and the effects of adverse 
childhood experiences on sleep health and occupational well-being, and to provide 
instruction on evidence-based approaches to assess and address sleep difficulties in this 





























































































Examples of artwork made by group participants during intervention sessions.  
 
Session 2. Tie-Dye Pillowcases: 
 
   
 
    
 

































APPENDIX J: Executive Summary 
Project Title: Promote Sleep Health and the Rest Will Follow: A Trauma-Informed, 
Sleep Health Intervention for Adolescents in Residential Care  
Author: Kylie Woodall, OT/s 
Academic Mentor: Anne Escher, OTD, OTR/L 
Site Mentors: Romeissa Selmane, MS, OTR/L and Alicia Hoffman, MS, OTR/L 
Site: The Children’s Community Support Collaborative (“Collaborative”) in Boston, MA  
 
Background: Research shows adolescents are the most sleep-deprived age group in the 
U.S., with more than half of American adolescents not obtaining enough nightly rest to 
meet their sleep needs. Inadequate sleep in adolescence is linked with impaired executive 
functioning and emotional dysregulation as well as an increased risk of social 
withdrawal, loneliness, aggression, self-harm, suicidal ideation, motor vehicle accidents 
and other injuries, and chronic health conditions such as diabetes and hypertension. 
Emerging evidence suggests inadequate sleep may precipitate the development of anxiety 
and depression in some teens. Adolescents with adverse childhood experiences (ACEs) 
are at an increased risk for poor sleep health and associated negative outcomes. Repeated 
exposure to ACEs can disrupt the body’s stress response, contribute to sleep disturbances 
acutely and over time, and increase a person’s risk for poor health outcomes later in life 
(e.g., mental illness, heart disease, premature mortality). As sleep plays a key role in the 
causal pathway between ACEs and many negative health outcomes, greater intervention 
to promote sleep health in adolescents with ACEs is crucially needed. 
Description of the Project: Building on the work of previously tested cognitive-
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behavioral adolescent sleep health interventions, a multi-week, sleep health intervention 
was piloted at the Collaborative in Boston, MA. This intervention was adapted to be more 
trauma-informed, occupation-based, and centered around the interests of current 
residents, aligning with the philosophy of care and current programming at the 
Collaborative. The intervention consisted of a seven-session, 60-minute, group-based 
intervention based on the manualized SleepSENSE, with 1-3, brief, individualized 
intervention sessions per participant. 
Results: Findings from this intervention confirmed a high prevalence of sleep difficulties 
amongst adolescents with ACEs and provide support for the efficacy of a trauma-
informed, cognitive-behavioral, and occupation-based approach in improving the 
subjective sleep quality, occupational performance, and functional well-being of this 
population. Participant and staff feedback suggests a high degree of intervention 
acceptability and favorability. Of the seven participants who completed both pre- and 
post-assessments, 86% reported an increased ability to sleep well, achieved  >70% of 
their primary sleep-related goals, and demonstrated improved scores in at least one self-
reported measure of subjective sleep quality. Collectively, satisfaction with sleep 
increased from a 6.8 group average pre-intervention to an 8.0 post-intervention on a 10-
point Likert scale, with a 10 representing greatest satisfaction.  
Future Recommendations: Replication of this intervention with a larger sample size 
and longer-term follow-up is recommended to strengthen the validity of these results. 
Given the benefits seen from this intervention and the observed high prevalence of both 
poor sleep health and ACEs in adolescents at large, occupational therapy practitioners are 
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encouraged to incorporate regular screening and trauma-informed, sleep health 
interventions into their practice when working with this patient population. To help 
inform such clinical practice, occupational therapy programs are similarly encouraged to 
include curricula content that is holistic, recognizing the importance of sleep health and 
the impact of ACEs on occupational well-being, and to provide evidence-based 
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